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4.10 
THE DEAKIN 
UNIVERSITY 
WATERFRONT 
CAMPUS: 
CALLISTA OFFICES 
How can an evidence-based approach to office 
renovation work in practice? 
Mark 8. L,uther 
INTRODUCTION 
This project showcases the refurbishme nt and recycling of a historic 
Woolstore build ing on the Deakin Univers ity Waterfront Campus in Geelong 
Victoria. At the inception of the Deakin Cal lista Off ices project daylight and 
energy simulat ion studies were performed for the 1000m2 predominantly 
east-facing and vaca nt space (Figu re 4. 10.1 }. Simulation results served the 
architect and consu ltant as an initia l benchma.rking of the build~ ng environ-
mental performance retrof itting potential. The fo llowing is a brief summary of 
the findings us ing the Mobile Architecture and Bui lt Environment Laboratory 
(MABEL) testing fac il ity as well as the 'before and after' retrof itting results . 
This case study serves as an example of what owners and management can 
accomplish fm t heir buildi ngs through rigorous worthwhile investigat ion and 
research. 
At the initra l project stage, the cl ient specif ica lly sought advice on 
the clerestory south (non-equatorial facing) 'saw tooth' structure for its day-
lighting retrofitting capabilities. Several stud ies applied computational soft-
ware to optimise the number of clerestory windows and their location. One 
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Rgure 4.l!J.1 Floor plan with ~a and til pictures of the office interior 
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of several daylighting conditioning configurations is illustrated in Figure 4.10.2. 
This demonstrates that under a clear sky condition, 250 tux is achieved at 
the working plane for a 'general office' lighting. Note that only every other 
clerestory applied a glazing installation. This study potentially saved the client 
60 per cent in cap!tal costs over a full clerestory glazing retrofit and also 
considered the benefit of the east fa9'ade (see Figure 4.10.3). 
The clerestory glazing system was also modelled and designed for 
its thermal as well as visible light contribution. A profile of the thermal as we ll 
as visible glazing properties is shown in Figure 4 .10.4. The idea is to fabricate 
a 'cool daylighting' double glazed system. Such a glazing system would also 
yield a high luminous efficacy: Ke= Tv I SC wh ile keeping the heat out, as 
discussed by Lyons (2001 ). Luminous efficacies greater than Ke = 1.2 are 
desired. The advice on daylighting with regard to glazing selection, area and 
location as weU as control was accepted and proved to be a success, while 
the information on HVAC sizing, solar shading, and heating, ventilating and air-
conditioning concepts were somewhat ignored. 
After the first year of occupation, and several instances of discom-
fort complaints, the management decided to engage Kodo Pacif ic to conduct 
an occupant PROBE survey as we ll as the Mobile Arch itecture and Built 
Environment Laboratory (MABEL, Deakin University) to investigate the 
interior environmental performance. Figure 4.10.5 is an overall result of the 
Koda Pacific occupant survey where 50 per cent indicates the average of 
the database on surveyed Australian buildings. It is acknowledged that 'user 
control' and 'bui lding comfort' are lower than average for this building . 
The MABEL facility measured thermal comfort of the office space 
around the time of the Kodo Pacific survey and confirmed (objectively) that 
here were thermal comfort problems especially at workplaces near the 
building perimeter. 
This initia l investigation indicated that the occupants were mainly 
concerned about their thermal discomfort. Shortly thereafter. a company intro-
ducing a new HVAC control technology approached MABEL. They wanted to 
test run the performance and capabilities of their product. claiming superior 
HVAC control, air quality conditioning and energy savings. This new system 
offered a demand-controlled and slightly interior-exterior pos itively pres-
surised room condition. The proposed system also permitted afl the existing 
duc1work to remain in place_ However, additiona l capitat introducing variable 
speed drive fans and proper dampeners on the supply and return ducting 
needed to be installed_ This new system provides an economiser cycle, 
introducing variable proportions of fresh air intake as required by the 'demand 
control' sensors located within the space. In this system, temperature, C02, 
humidity and pressure differential all define the 'demand' for fresh air intake 
and energy-efficient operation. This concept takes advantage of the external 
air conditions and often u ilises 50-100 per cent outside air to condition the 
space which is very possible for the Melbourne, Australia, climate. Additional 
options are a 'floating' thermostat, where external mean daily temperatures 
are considered and the interior set-point is raised accordingly. 
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Figure 4.10.2. Winter clear sky daylighting working-plane illuminance result from clerestory 
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Rgure 4.10.3 (a 1 (a) A fol l clerestory glazing 
retrofit; !bl over a selective 
optimised r,equirement 
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Figure 4.10.4 Proposed clerestory glazing design 
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Overall Glazing Results: 
S.C. = 0.39 
U-value = 2.21 W/m2 • K 
Tvis = 0.53 
Tsol = 0.21 
Ke "' Tvfs/SC ;=; 1.2 
Specified glass:TvislS.C 2:: 1.5 
TOT AL HEAT GAIN 
285.5W/m2 
Multi Factor 
Productivity 
,Occupant Satisfaction 
llndex 
Masterbrand Index 
Building Usabi lity Index 
User 'Con1ro Index 
Building Comfort Index 
Lighting Overall 
Noise Overall 
Office Facilities 
Space Use 
Bui lding Facilities 
Buildin g De-sign 
0 
CHAPTER 4.10 DEAKIN UNIVERSITY WA ERFRON~ CAMPUS 
I 
I 
I 
I 
~ 
r 
I 
I 
I 
I 
I 
I 
I 
I 
25 
I 
I 
I 
I 
I 
50 
Percentile score 
I 
I 
I 
I 
I 
I 
75 
Figure 4.10.5 Overall r'esult of the Kodo Paci fic occupant survey 
In a sense, the new HVAC control offers a 'bioclimatic-controlled' 
system, being mechanically accomplished th rough the recognition ot external 
wind forces on the building (pressurisation balance). the implementation of 
an economiser cycle, the air quality (C02 levels) within the room and the 
response of a set-point temperature accord ing to mean da ily temperatures. 
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PROJECT MEASUHEMENT OVERVIEW 
An important and major part of the project was to measure the energy use 
and consumption for the newly instal led control system over that of the 
original one. Given the circumstance that the new system cou ld not be com-
pletely implem ented because of the central chiller plant serving additiona l 
building zones, a compromise was met, and the new system utilised the 
existing generated ch illed water. 
Nevertheless, substantial savings are indicated from this study. The 
primary savings would be in the total energy costs to produce chilled water 
for cooling purposes which were found to be of the order of 60 per cent less 
during summer conditions. Further savings are in the variable fan speed 
drives compared to the original constant drive fans. Here again, almost 50 per 
cent savings occurred from that of the original system. The other important 
rea lisation is that several of the exis ing air handling units (AHUs). con-
ventionally used, were turned off and not required to maintain comfort condi-
t ions during the newly installed system controlled periods (Figure 4.10.6). 
Energy analysis summary 
As a result ot this initial change in the HVAC control retrofitting of th is space, 
a comparison was made in annual energy consumption between the original 
and the new system. Due to a 'lumped ' metering approach w ithin the 
university, it is difficult to make an exact assessment of the energy break-
down between HVAC, lighting and other plug loads. In lieu of this, an assump-
tion is made where a 'typical' office HVAC consumption is considered on the 
order of 65 per cent of the tota l energy load. Table 4.10.1 provides an esti-
mate. based upon measurement. of two djfferent years of occupancy. In 
2004, the Callista offices were newly occupied and operated under the 
original system. In 2006, the new demand-controlled system was ful ly 
implemented. Note that the only change made between these two years 
was in the HVAC control system. It is estimated that there would be about a 
70 per cent total energy reduction from the HVAC operational energy alone 
(Table 4.10.1 ). Given the fact that there are four less air handl ing units in 
operat ~on. this is believed to be a reasonable estimate. 
These fi ndings merit further investigation for newly installed build-
ing systems where up to a 40 per cent reduction capital expenditure through 
reduced peak load sizing and capital equipment (eliminating unnecessary 
AHUs and ductwork) could take place. 
Furtherinvesdgation 
One of the planned investigations by MABEL was the claimed increase in 
comfort for the east fa9ade of the building. Such was investigated with the 
fa<;ade analysis meter as well as the thermal imaging camera (see Figures 
4.110 .7 and 4.10.8) . 
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Air Handling Unit Layout 
(Marked units shut down) 
figull'e 4.10.6 Mechanical AHU layout indicating those units not in use with the newly control'led 
system 
Table 4.10.1 A. comparison between the annual energy cons1.Jmpt ion of the original 
and the new HVAC control system 
Year Description Total energy HVAC Lighting & 
cost ISi operation 11$1 plug !loads (SI 
2004 Original design 27,315 17,755 9,660 
2006 Bauer design 14,774 5, 114 9,660 
SAVINGS: 12,641 
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Rgure 4.10.7 Far;:ade analysis meter 
Figure 4.10.8 
Exterior fa~ade thermal imaging 
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A fac;:ade analysis meter was constructed using a Bruel & Kjae r 1221 
Comfort Meter. This instrument includes an interior glass surface tempera-
ture as well as a radiant asymmetry probe. The radiant asymmetry indicates 
the net rad iant heat gain (as well as loss) between the east fa<;:ade and the 
interior space. For this case, the far;ade meter indicated extraordinary differ-
ences in the comfort between the original and newly conditioned office. 
These resu lts are presented in Figure 4.10.9, beginning with the results of 
the radiant asymmetry probe and glass surface temperature, followed by the 
calculated Predicted Percentage Dissatisfied !PPDJ and operative tempera-
tures (Figure 4.10.10). 
The radiant asymmetry (indicated by shading) is shown for both 
demand control and original conditioned spaces. It is interesting to note that 
the radiant component reaches the same intensity on both days . However, in 
the forthcoming comfort 'vote' - predicted percentage dissatisfied (PPD) -
there is an indication of better comfort under the demand controlled 
condition . Also, it is noted that the glass surface temperature does not rise 
as high as under the original conditioning system (about a 5°C difference). 
The above two graphs Indicate the comfort achieved at a 0.8 meter 
distance from the east facade. Although the day ~s slightly different with 
respect to externar temperature, there remains a significant difference 
between the two levels of comfort . 
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Figure 4.10.10 The predicted percentage dissatisfied as well as the operative temperatures 
Recent fa~ade developments 
For several years ongoing, the management and occupants of this bui lding 
still remain unsatisfied with the thermal conditioning near the fac;ade 
perimeter on extremely hot days. As a result several new glazing systems 
and an external shading device are being researched. The bar graph in Figure 
4.10.11 indicates the actual measured results of radiant asymmetry taken at 
0.6m from the interior glass surface. Note that the external shading device 
performs the best out of all the systems in terms of blocking radiation gains 
to the space. 
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Figure 4.10.11 A comparison of measured glazing systems via radiant asymmetry 
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A calculation of each of the glazing systems was performed using 
the Vision 3.0 software program. The tota l inward heat gain together with the 
solar transmittance for the origina l glazed unit over the entire east fagade area 
under a possible 700 W/m2 incident solar radiation would yield a 45kW load 
for that hour. For the exact same facade with the proposed external shading 
system this total load for the specif ic hour would be reduced to 7 .5 kW. Such 
implications wouJd have an enormous impact on the sizing of HVAC equip-
ment for this space. The reductions of these fai;ade loads together with 
those already implemented through the ret rofitting cont ro l of the HVAC 
system wou ld substant iarly improve the overarl energy efficiency, green-
house gas emissions and operational cost of thls off ice, while improving 
comfort. 
CONCLUSION 
There is room for improvement rn the common-sense appfication of reducing 
basic solar loads to our off ice bu ildi ngs as well as int roducing the use of 
effective daylight and its control. However, new control technologies that 
appear to comply with our passive design and bioclimatic principles can now 
also be introduced. Such was the case w ith the introduction of a new 
demand control HVAC system as demonstrated here. This system has 
al lowed for natura l ventitat ion condit ioning, a response to external tem-
perature, humidity and wind speeds and internal set-point as well as offering 
night-t ime pu rg ing strateg ies to be implemented and controrled . Furthe r 
stud ies on the manner in wh ich we design ou r curta in wall systems are also 
important to building control optim isat ion. Together, a reduction of 50 per 
cent or more in energy savings over a conventiona l 'business as usual' 
approach can be easily obtained. 
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